This research was established under the ecological conditions of Nevşehir in the Central Anatolia Region, whereby lentil agriculture is practiced in Turkey. Research was carried out in order to reveal the important features of indigenous and exotic lentil genotypes which may be the basis for future breeding studies. A total of 220 domestic and foreign originated lentil genotypes and 4 varieties (Pul Mercimek, Yerli Kırmızı, Çağıl, Fırat-87) as standard were grown. Field trial was established on April 10, 2017 according to the Augmented trial design with 5 blocks. According to the results of the research, following ranges were determined; 50% flowering days 46.5-82.00 days, vegetation length 79.85-120.85 days, plant height 17.68-43.99 cm, number of pods per plant 9.21-440.62 pieces, weight of 1000 seed 12.92-78.31 g, seed yield 0.19 -35.88 g plant -1 were determined. As a result; the lentil genotypes were found on the morphological and agricultural characteristics of our selected varieties. These superior genotypes can be used as material in breeding studies for future programs.
Intrоduсtiоn
The rapid increase in the world population the decrease in production resources in line with this increase, the inability to use the technology in a favorable and efficient way, the negative environmental conditions and the regional domestic and foreign wars bring the problems of hunger and nutrition among the most important problems of humanity. To solve these problems, nutrient sources should be rich in properties such as energy, protein, vitamins and mineral substances and studies which increase nutrition, production and consumption of these foods should be carried out. In addition, due to the high costs of raising animal products, and because of the fact that their deterioration is quick and difficult to store and conserve, especially developing countries tend to plant herbal products which have higher amount of vegetable protein that can be stored for a longer period (Erkal 1981; Ceyhan et al 2014; Kahraman & Önder 2018) . Edible legumes both have a rich structure in terms of nutritional elements, amino acid contents and cheaper than animal products *  Corresponding author email: furkan_ulukus@hotmail.com significantly increased the importance of these plants (McPhee et al 2012; Kahraman 2016) .
Lentil plants which have an important place in edible seed legume in terms of their values and properties with 23-31% protein content, vitamins A, B, C and K, as well as calories from soybeans (Akçin 1988; Ceyhan et al 2012) . In addition, threonine and lycine amino acids, which are found in lentil plant proteins have an important role in human nutrition and these amino acids are almost closer to the values of beef (Aydoğan et al 2003) . Lentil; high protein content and quality compared to cereals, 23-31% protein content, and rich in vitamins and minerals, and thereby improving amino acid balance when consumed alongside cereals (Baysal 1988; Pellet 1988; Özkaya et al 1998; Önder & Kahraman 2008) , it is a legume having an important place in eliminating people's hunger due to high fiber content (Trowell et al 1985; Önder & Kahraman 2009 ).
Lentil is one of the oldest edible legumes that have an important place in both human and animal nutrition and its resistance has been known in agriculture dates back about 8000 years (Pellet 1988) . The amount of nitrogen that is bound to soil symbiotically in edible seed leguminous plants varies according to plant spe- Ulukuş and Önder / Selcuk J Agr Food Sci, (2019) 33 (2), 114-120 cies. This amount of lentils is about 8.4 kg da -1 (Sepetoğlu 2002; Önder et al 2013) . Lentil; as it increases soil fertility, it is preferred to have an important place in animal nutrition since it contains the least cellulose in the stalk and straw compared to other plants (Aydoğan et al 2003; Kahraman 2017) .
While no many issues encountered of lentil varieties in Turkey, major problems are faced in the supply of seed to be used. In the production of lentils in Fırat-87, Çağıl, Yerli Kırmızı and Pul Mercimek a variety of indigenous local village varieties are common, and the seeds of these varieties are absent or inadequate. The producer produces his own seed with the varieties in his hand, and local varieties are used in these places under the absence of these varieties. It is known that local varieties show very large genetic variability and are very well adapted to the changing conditions of the region (Lázaro et al 2001; Kahraman et al 2015; Harmankaya et al 2016) . However, due to their productivity stability, mechani-zation and other problems, production and yield values change continuously and sometimes become risk factors. Nevertheless, producers prefer these local varieties in small and especially stony areas. By evaluating the foreign origin varieties in terms of country and region, it is necessary to bring more modern varieties instead of old or local varieties, to create variability and to benefit from improved varieties with efficiency and other characteristics.
Lentils have an important part in human nutrition both in our country and in the world. The main purpose of this study is to determine the physiological characteristics (yield components) which have a positive effect on plant yield and to select the most efficient ones in domestic or foreign genotypes.
Materials and Methods
This research is a part of MSc thesis and was carried out in the farmer's fields in the Karapınar village of Acıgöl district of Nevşehir province, 220 indigenous and exotic lentils from Selcuk University, Faculty of Agriculture, and Field Crops Department were used as material. The origin of the 220 genotypes used in the experiment is shown in The study was planned as 5 blocks according to the Augmented trial design, and 4 standard cultivars of 44 genotypes + 4 rows of each were made to each block.
The length of each row is 1m, the distance between the rows is 40 cm, and the distance on the row is 5 cm (20 seeds per row) and the cultivation was by hand. In the light of this information, the length of our experiment [44 x 0.4 m] + [(4 standard x 4 rows) x 0.4m] = 26m length, 7m wide area including space, the total area was planted to 182 m2 for the trial.
Regional climate data is presented in Table 2 . While the average temperature was 17.30C for many years, it was 18.16 0 C in 2017. When the average total rainfall was 31.04 mm according to the data of many years, it was determined as 27.58 mm in 2017. When the relative humidity was 51.74% for many years, it was determined at 49.02% in 2017.
In the analysis, it was determined that the soil structure was a sandy-loam and the soil reaction was neutral (pH: 7.05). The lime value was around 1.58% and very low range. In addition, it was found that there was no salt (0.001%) problem, and phosphorus (17.26 kg da-1) and potassium (78.35 kg da-1) were generally sufficient in the area of the experimental field (Table 1) .
In the field where the experiment was established, it was plowed with rock plows with the beginning of autumn rainfall, and in early spring (in March) the crowbar + harrow was drawn. On 10 April 2017, the cultivation of the experiment was done by hand while the soil was mellowness. 20 kg da-1 DAP (Diammonium Phosphate: 18% N, 46% P) fertilizer was applied in all the tested blocks.
The trial area was surrounded by wire around the external damage. In order to avoid confusion in the lines, each row and block is indicated by labels. Sprinkler irrigation system was established as an irrigation system and irrigation was done according to water demand and precipitation regime of the plant. According to the weed population, weed was taken by hand 3 times in April and May, and observation checks were conducted by hand while fighting regularly with weeds. When 90% of the plants in the block are ready for harvest (when the color of the leaves was yellow and the lower leaves begin to fall off, when the pods and seeds are hardened), the seeds of the next plants were harvested manually so that the seeds of each plant were packaged separately and then they were mixed after waiting without heating.
On the 220 lentil genotypes; the values of 50% flowering days, vegetation length, plant height, number of pods in the plant, 1000 seed weight, seed yield were evaluated. Observations and measurements were made according to TTSMM (Ministry of Food, Agriculture and Livestock Seed Registration and Certification Center Directorate) (TTSM 2018). Ulukuş and Önder / Selcuk J Agr Food Sci, (2019) 33 (2), 114-120 
Results and Discussion
The results of the variance analysis of the standard varieties used in the study are given in table 4 and the lowest and highest values for these standard varieties and genotypes are given in Table 5 . As seen in Table 4 , variance analysis of standard varieties was statistically significant at 1% probability limit (p <0.01) in terms of all examined properties and it was determined that it was important at 5% probability limit (p <0.05) in terms of vegetation length.
In terms of grain yield, in terms of yield, standard varieties were obtained from Çağıl with 188.80 kg da -1 and Pulse Lentil with 62.05 kg da -1 . In terms of geno- (2), 114-120 types used in the experiment, the highest seed yield was obtained from the genotype ASTA-RAKSKAJA MESTNAJA of 35.88 g / plant and the lowest seed yield was determined with genotype TJK2006:001 of 0.19 g / plant. These results show that high yielding genotypes can be used to increase seed yield in future breeding studies. In the studies, seed yield between 75-258.3 kg / da (Alıcı 1997) , 49.6-95.5 kg / da (Kaçar & Azkan 1997) , between 156.5-247.4 kg / da (Türk & Atikyilmaz 1998) , 89.1 -252.9 kg / da (Koç 2004 ) between 88.40-128.16 kg / da (Ölmez 2011), between 72.82-186.16 kg / da (Öktem 2016) and the highest seed yield in the studies between 258.8 kg / ha (Bozdemir & Önder 2009 ), 206.3 kg / da (Biçer & Şakar 2011) and 200.5 kg / da (Köse et al 2017) was observed. According to these results, similarities and genotypes were found. In the same way, the highest weight of one thousand of seed 41.98 g with Pul Mercimek variety, 31.88 g with Çağıl standard varieties were determined. When the genotypes were examined, the highest weight of one thousand of seed was obtained from genotype MASON of 162.31 g and lowest from genotype 9+6 of 12.92 g. The highest standard varieties were been identified from genotypes of course seeds. This result showed that there are probably successful genotypes in increasing the weight of one thousand seeds in breeding studies. In the conducted studies, weight of one thousand seeds between 38-50 g (Russell 1994 (Russell ), 24.75-35.75 g (Şakar et al 1997 , between 38.1-72.4 g (Kaçar & Azkan 1997 ), 24.2-42.0 g (Türk & Atikyilmaz 1998 ), 34.86-48.26 g (Karadavut et al 1999 , 36.6-45.1 g (Bildirici & Çiftçi 2001) , 26.8-40.1 g (Sözen & Karadavut 2017) changes have been indicated. These results are consistent with our result.
The highest plant height among the standard varieties was measured with Pul Mercimek variety with 33.02 cm and the lowest plant height with 27.23 cm in Çağıl variety. The highest plant height of the genotypes used in the experiment was 43.99 cm with the number of genotypes of BRODSKA, and the lowest plant height was obtained from the genotype with 17.68 cm with the number of genotypes of ILL 486. 30 genotypes were identified higher than the standard varieties with the highest plant size.
Hopefully, genotypes have been found to increase plant height. In the studies, the plant height between 10-45 cm (Solh & Erskine 1984) ,28.7-33.9 cm (Erskine & Witcombe 1984), between 21-41 cm (Swarup & Lal 1987) , 20.4-24.9 cm (Günel et al 1993) , between 6.2-24.2 cm (Gupta et al 1996) , 32-64 cm (Şakar et al 1997) , between 19.9-27.9 cm (Kaçar & Azkan 1997), 30.0-38.7 cm (Türk & Atikyilmaz 1998) , 28.9-38.0 cm (Bozdemir & Önder 2009 ) changes have been determined. According to these results, our results are similar.
Pul Mercimek with the lowest standard of varieties in the number of pods was 59.87, and the highest standard was 167.49. In terms of genotypes, the highest number of pods in the plant was determined as STELA genotype with 440.62/ plant and the lowest genotype of 9.21 with ILL 605 genotype number were identified. 94 genotypes have higher values than standard varieties. In the studies, the number of pods in the plant between 8.92-13.88 (Günel et al 1993 ), 11-91 (Gupta et al 1996 ), 8.7-15.1 (Kaçar & Azkan 1997 ), 20.16 -33.90 (Karadavut et al 1999 ), 22.8 -44.3 units (Koç 2004 changes were observed and the highest unit of 66.95 (Çölkesen et al 2005) and 26.35 units (Biçer and Şakar 2011) were found. In our study, the number of pods in the plant was higher than the values in the other study. This shows that we can use these genotypes to increase the number of pods in breeding studies. In light of this information, these genotypes can be used in breeding studies to increase the number of pods.
Among the standard varieties, the shortest vegetation length was 96.3 days with Çağıl, and the longest vegetation length was 105.6 days with local red varieties. It was found that the shortest vegetation length of the genotypes was 79.85 days with genotype PAK20 and the longest vegetation length was 120.85 days with genotype PETROVSKAYA ZELENOZERNAYA. The vegetation length of the 61 genotypes used in the experiment was shorter than the standards. These genotypes can be used to develop early varieties in breeding studies. Vegetation length value between 80-89 days (Günel et al 1993) , 85-152 days (Whitehead et al 2000) and 102.9-107.8 days (Bozdemir & Önder, 2009 ) were found.
Among the standard varieties, the shortest 50% flowering days were 62.2 days with Çağıl variety and 72.2 days with Pul Mercimek varieties. The genotypes included the genotypes with the shortest number of 50% flowering days of 46.5 with 18+12 genotypes, and the longest 50% flowering days of 82 with CNPH84-125 and ZELENAYA AHUNSKAYA genotypes were found. In the studies between 55-61 (Solh and Erskine, 1984) , 41.8-64.6 (Erskine 1990 ), 55-61 (Günel et al 1993) , 87-143 (Gupta et al 1996 ), 45-80 (Whitehead et al 2000 , and 65.1-72.0 days (Bozdemir & Önder, 2009 ) changes were observed. Many of these studies are in parallel with our study. Ulukuş and Önder / Selcuk J Agr Food Sci, (2019) 33 (2), 114-120 Table 5 Standard types and genotypes according to the characteristics discussed in the minimum-highest values and lsd values.
Characteristics
Seed yield (g plant -1 ) In accordance with these results, genotypes used in the experiment can be utilized in the development studies of varieties suitable for the conditions of our region, in terms of seed yield and important agricultural characteristics.
